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(57) Abstract: A method for making a soft cake batter This relates to a method 
for making a soft cake batter comprising at least 40 wt.% cereal material after 
baking, the method comprising: - providing flour, culture and other ingredients 
for the soft cake; - forming a sourdough by mixing and proofing a portion of 
flour representing at least 25 wt.% of the total flour to be incorporated into the 
soft cake batter with water and culture; - mixing the sourdough with the remain­
ing flour and the other ingredients for forming the soft cake batter comprising at 
least 40 wt.% cereal material after baking.
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A method for making a soft cake batter

Technical field

The present application relates to the field of soft cakes. In particular, the 

present application relates to a soft cake comprising at least 40 wt.% cereals 

after baking, the percentage being against the total weight of the soft cake.

The present application further relates to the field of methods for making a 

soft cake batter. In particular, the present application relates to methods for 

making a soft cake batter comprising at least 40 wt.% cereals after baking.

The present application also relates to the field of methods for producing a 

soft cake from said soft cake batter.

Prior art

Soft cakes result from compositions and processes, which are numerous and 

stem from centuries of baker's practice and regional inputs. The typical 

ingredients for a soft cake are cereal material (usually wheat flour), egg, fat 

(usually butter or oil), sugars and Leavening agent.

Currently available soft cakes contain between 18 to 36 wt.% cereal material, 

usually in the form of flour. This percentage is calculated based on the finished 

soft cakes.

In order to make nutritious healthy soft cakes, it would be necessary to 

increase the amount of cereal material in the soft cakes.

Bakery products with a high amount of cereal material exist such as bread, 

brioches, panettone, pains au lait, pandori, etc. However, these products 

cannot be considered to be soft cakes. Indeed, the appearance of these 

products and their texture are not similar to those of soft cakes. Further, 

unlike soft cakes, these products require gluten network formation, whereas in 

soft cakes there is no formation of any gluten network. Also, these products 

usually have a higher water content.
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Since the cereal material in a soft cake is typically provided in the form of 

flour, a way to increase the amount of cereal material would be to increase the 

amount of flour.

However, increasing the amount of flour in the soft cake batter would result 

in an increase in the soft cake batter consistency, which would lead to 

machinability issues with standard industrial equipment used to pour liquid soft 

cake batter. This would also reduce the soft cake volume once baked, which 

would give a poorly attractive shape to the soft cakes. It would also speed up 

the crumb staling and/or hardness, thus reducing shelf life. Increasing the 

amount of flour would also lead to the formation of cavities in the product, 

increasing the crumbliness of the soft cake. All these drawbacks would lead to 

a reduction in consumer acceptance of the soft cakes.

A conventional solution for lowering the viscosity of a batter is to increase 

Liquid ingredients of the batter such as water.

However, the addition of water makes the baking difficult since a longer 

time in the oven is needed for extracting the additional water. This may give a 

crust with a brown colour and a burnt taste, while the crumb may still have an 

uncooked taste and poor sensory properties. Another risk pertaining to the 

addition of water is the formation of a gluten network, which, as discussed 

above, cannot be present in a soft cake. In particular, the batter would become 

a stiff dough, which is no longer liquid meaning that the final product could no 

longer be considered a soft cake.

Additional oil can also be added into the batter for reducing viscosity. 

However, little flexibility is possible with regard to oil content of the batter 

since the final soft cake should remain a healthy food product.

Therefore, there remains a need for a method for producing acceptable soft 

cakes with a high amount of cereal material (namely above 40 wt.% of the final 

soft cake).
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Summary

According to a first aspect, there is provided a method for making a soft 

cake batter comprising at least 40 wt.% cereal material after baking, the 

method comprising:

- providing flour, culture and other ingredients for the soft cake;

- mixing and proofing a portion of flour representing at least 25 wt.% of 

the total flour to be incorporated into the soft cake batter with water and 

culture to form a sourdough;

- mixing the sourdough with the remaining flour and the other ingredients 

for forming the soft cake batter comprising at least 40 wt.% cereal material 

after baking.

According to a second aspect, there is provided a method for producing a 

soft cake, the method comprising:

- providing a soft cake batter according to the first embodiment;

- pouring the soft cake batter into a pan;

- baking the soft cake batter in the pan for producing the soft cake.

According to a third aspect, there is provided a soft cake comprising at least 

40 wt.% cereals, at most 30 wt.% sugars, preferably 27.5 %, and at most 40 %, 

preferably at most 35 %, of energy originate from fat, said weight percentages 

being relative to total weight of the soft cake.

According to a fourth aspect, there is provided a soft cake batter comprising 

flour, water and culture, wherein at Least 25 wt.% of the flour is fermented 

flour, preferably 30 wt.%, more preferably at least 40 wt.%, still preferably at 

least 60 wt., still more preferably 65 wt.%.

According to a further aspect, there is provided a method for making a soft 

cake, the method comprising:

preparing a mixture comprising a first portion of flour, a fermenting 

agent, and water and allowing the mixture to proof,

combining the proofed mixture with a second portion of flour and, 

optionally, further ingredients to form a batter,

shaping and baking the batter to form a soft cake,



WO 2014/177390 PCT/EP2014/057792
4

5

10

15

20

25

wherein the soft cake comprises at least 40 wt% cereal material, and 

wherein the ratio of the first portion of flour to the second portion of flour is at 

least 1:3.

The present invention will now be further described. In the following 

passages different aspects of the invention are defined in more detail. Each 

aspect so defined may be combined with any other aspect or aspects unless 

clearly indicated to the contrary. In particular, any feature indicated as being 

preferred or advantageous may be combined with any other feature or features 

indicated as being preferred or advantageous.

Drawings

The invention will now be described in relation to the following non-limiting 

figures, in which:

Figure 1 is a flowchart that illustrates the steps of a method for making a 

soft cake comprising at least about 40 wt.% cereals after baking described 

below, wherein the portion of flour used for the sourdough is incorporated in a 

single step;

Figure 2 is a flowchart that illustrates the steps of a method for making a 

soft cake comprising at least about 40 wt.% cereals after baking described 

below, wherein the portion of flour used for the sourdough is incorporated in 

more than one step; and

Figure 3 represents a CRC graph showing the force applied to a soft cake 

according to time. The y-axis shows force in N. The x-axis shows time in 

seconds. The region between 0 and F1 is 10% compression. The region between 

F1 and F2 is relaxation and the region between F2 and F3 is 50% compresssion.
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In particular, Figure 1 shows the steps of:

A - Providing flour, water and ferment

B - Mixing a portion of flour with water and ferment

C - Proofing the mixture

D - Mixing sourdough with other ingredients

E - Pouring the batter into pans

F - Baking in pans

In particular, Figure 2 shows the steps of:

A’ - Providing flour, water and ferment

B’ - Mixing a first sub-portion of flour with water and ferment

C’ - Proofing the mixture

D’ - Adding a further subportion of flour into the mixture

E’ - Proofing again

F’ - Mixing sourdough with other ingredients

G’ - Pouring the batter into pans

H’ - Baking in pans

Description

The present invention is aimed at providing a method that enables the 

production of soft cakes with a high amount of cereal material, namely at least 

about 40 wt.% of the final soft cake. Of course, it is desirable for the 

incorporation of such high levels of cereal material not to be of detriment to 

the quality of the soft cake, and the soft cake should present all of the usual 

features associated with such products.

With this aim in mind, there is provided a method for making a soft cake 

batter comprising at least about 40 wt.% cereals after baking, the method 

comprising:

- providing flour, water, culture and optionally other ingredients for the 

soft cake;
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- mixing and proofing a portion of flour representing at least about 25 wt.% 

of the total flour to be incorporated into the soft cake batter with water and 

culture to form a sourdough; and

- mixing the sourdough with the remaining flour and optionally the other 

ingredients for forming a batter. In this application the word “soft cake” means 

a soft sweet food made from a mixture of flour, sugars, and other ingredients. 

The soft cake is baked and sometimes iced or decorated. Unlike bread, brioche, 

panettone, pains au Lait, pandori, etc. (bread-like baked products), a batter for 

soft cake does not contain any gluten network. Gluten is a composite of gliadin 

and glutenin. A gluten network is formed when glutenin molecules cross-link, 

that is, where the cross-linked glutenin is attached to gliadin molecules. In 

bread-like baked products, the gluten network helps with trapping of air 

bubbles produced during the baking process. Furthermore, it helps the dough 

rise high and, in the case of bread-like baked products such as panettone it 

helps to support the fruit pieces. When the batter is baked, the gluten network 

undergoes denaturation, which, along with starch, contributes to the shape of 

the final product.

A soft cake presents a texture of crumb being much less elastic than bread 

or bread-like products. No yeast is used in such soft cakes for soft cake 

expansion; rather, if needed only chemical leavening agents are used.

Examples of soft cakes includes angel cakes, shortened cakes, butter cakes, 

sponge cakes, yellow layer cakes, white layer cakes, cupcakes, pound cakes 

(including quatre-quarts), chiffon cakes, roulades, genoises, madeleines, 

muffins, Christmas cakes, etc.

Such soft cakes have a long shelf life in comparison to bread, brioche, 

panettone, pains au Lait, pandori, etc. Shelf life is typically longer than about 4 

months, preferably longer than about 6 months, more preferably from about 6 

to about 12 months at ambient temperature.

The viscosity of the sourdough is about 0 Pa.s to about 500 Pa.s, preferably 

about 5 Pa.s to about 350 Pa.s, and more preferably about 5 Pa.s to about 

200 Pa.s.

In this application, the word “batter” means a semi-liquid to liquid mixture 

of flour, water, culture, and other ingredients that can be poured. A batter has 
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a viscosity comprised between about 10 Pa.s and about 500 Pa.s, preferably 

between about 30 Pa.s and about 250 Pa.s. Batter viscosity is measured by 

Brookfield apparatus. One example is given below. In this application, the word 

“cereal material” means all cereal ingredients or ingredients derived from 

cereals used in the production of the soft cake batter and the soft cake. 

Suitable cereal material may comprise cereal flour, cereal flakes, whole or 

hacked cereal grains and seeds, cereal bran, cereal fibres, etc. Suitable cereals 

may be wheat, rice, barley, spelt, oat, rye, millet, sorghum, triticale, teff. 

Pseudo cereals such as amaranth and quinoa are also suitable.

Preferably, the soft cake batter comprises at least about 42 wt.% of cereal 

material against the total weight of the soft cake after baking, more preferably 

at least about 44 wt.%. Preferably the soft cake batter comprises at most 50 

wt.% of cereal material against the total weight of the soft cake after baking.

In this application, “culture” means any suitable fermenting agent. Suitable 

fermenting agents include

- bacteria, preferably chosen from the group consisting of lactic acid 

bacteria such as Lactobacillus (for example L. plantarum, L.brevis, 

L.sanfranciscensis...), Lactococcus, Streptococcus, Pediococcus, Leuconostoc,, 

Weissella),, Bifidobacterium, Pseudomonas, and bacteria of the 

Enterobacteriaceae family, and mixtures thereof.

- yeast, preferably chosen from the group consisting of Saccharomyces, 

Candida, Pichia (formerly known as Hansenula), Cryptococcus, Rhodotorula, 

Torulaspora, Trichosporon, Sporobolomyces and mixtures thereof.

Culture may be culture naturally contained in the flour. That means culture 

is not added separately from flour. Preferably, however, “culture” is added 

culture, meaning that culture is added separately from flour. Added culture 

helps culture naturally present in the flour with the fermentation process. For 

example, about 0.002 wt.% to about 0.03 wt.% of culture can be incorporated 

in the sourdough, for culture containing about 2-1011 cfu/g.

In this application, the word “proof” means resting a composition comprising 

flour and water to allow fermentation. Flour naturally contains culture that is 

responsible for the fermentation. Preferably, the proofing is carried out at a 
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temperature ranging from about 10 °C to about 55 °C for about 30 min to about 

24 hours for boosting fermentation of the sourdough.

During the proofing, significant changes in the mixture properties occur such 

as viscosity and pH drop. In addition, the total titrable acidity (TTA) value 

increases.

The present inventors have discovered that proofing at least about 25 wt.% 

of the total flour to incorporate into the soft cake batter makes it possible to 

obtain a pourable soft cake batter, and that this soft cake batter may be 

baked into a soft cake with good sensory properties. This soft cake is 

particularly suitable for breakfast meals since it has a good nutritional profile 

and contains a large amount of cereal materials.

It is been found, surprisingly, that the short proofing times described above 

are achievable even when a high proportion of total flour is incorporated into 

the initial mixture.

It is also possible to use at least about 30 wt.%, more preferably at least 

about 40 wt.% of the total flour to form the sourdough, more preferably at 

least about 50 wt.%, still preferably at least about 60 wt.%, still more 

preferably at Least about 65 wt.%. Preferably at most 90 wt.% of the total flour 

is used to form the sourdough.

Forming the sourdough may be carried out in different manners including the 

following variants.

In a first variant, forming the sourdough comprises mixing the portion of 

flour with water and culture to form a mixture; and proofing the mixture to 

form a sourdough (see figure 1).

In a second variant (see figure 2), forming the sourdough comprises dividing 

the portion of flour into at least two sub portions;

- mixing a sub portion of flour with water and culture;

- proofing the resulting mixture;

repeating the above in iterative manner for each of the remaining sub 

portions:

- adding a sub portion of flour into the proofed mixture;

- proofing the resulting mixture;

thus, forming a sourdough.
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If less than about 80 wt.% of the total flour is used for forming the sourdough, 

the first variant is preferably used.

If more than about 80 wt.% of the total flour is used for forming the 

sourdough, the second variant is preferably used.

In this application, “sourdough” means a liquid to semi-liquid composition 

made from a mixture comprising at Least flour, water and culture, the mixture 

being proofed for a given time at a given temperature.

The flour content of the sourdough may be about 50 wt.% to about 75 wt.% , 

weight percentage being relative to total weight of the sourdough, preferably 

about 55 wt.% to about 75 wt.%, more preferably about 60 wt.% to about 75 

wt.%, and still more preferably about 65 wt.% to about 75 wt.%, weight 

percentage being relative to total weight of the sourdough.

The flour is preferably chosen from the group consisting of: wheat flour, 

corn flour, oat flour, barley flour, rye flour, spelt flour, millet flour, sorghum 

flour, teff flour, triticale flour, pseudocereal flour such as amaranth flour and 

quinoa flour, and mixtures thereof. Preferably, the flour is wheat flour. A part 

of the flour is preferably a wholegrain cereal flour, for example at least about 

5 wt.%. Wholegrain cereals retain the bran and germ unlike refined cereals that 

only contain the endosperm.

One or more enzymes can also be provided and mixed with flour, water and 

culture to form a mixture. Thus, the mixture further contains one or more 

enzymes for boosting the proofing of the mixture and thus shortening the time 

necessary for reaching a workable viscosity. As such, the resulting batter may 

include one or more enzymes. It is to be understood that where the batter 

includes one or more enzymes, these are in addition to any enzymes which may 

be present in any of the other starting materials.

The enzymes that can be used are chosen from the group consisting of: 

amylases, amyloglucosidase, proteases, hemicellulases, xylanases, cellulase, 

pullulanase, pentosanases, lipases, phospholipases, transglutaminases, glucose 

oxydase or mixtures thereof. Preferably the one or more enzymes are present 

in the mixture in an amount of from 0.005 to 0.1 wt%, more preferably from 

0.01 to 0.09 wt%, still more preferably from 0.05 to 0.08 wt%, based on the 

total weight of the mixture before proofing.
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Use of enzymes for soft cake production has already been described, for 

example in W02008/092907 and EP1145637. However, in these documents, the 

enzymes are added during mixing of the ingredients just before baking. There is 

no specific fermentation step. Therefore, at the time of the present invention, 

it was unpredictable what results would be obtained when enzymes are added 

to a sourdough. Indeed, sourdough has a more acidic pH than classical batter, 

which may influence the solubility or activity of enzymes in an unpredictable 

manner.

Glycerol can further be provided and mixed with flour, water and culture 

and/or enzyme(s) for forming a mixture. Glycerol is used to speed up the 

viscosity reduction of the sourdough. This also enables the shortening of the 

proofing time of the mixture. For example about 10 % to about 100 % of the 

total amount of glycerol to be used in the recipe can be incorporated in the 

sourdough, preferably from about 20% to about 80%, more preferably from 

about 35% to about 65%.

Acid may also be provided and mixed with the flour and water, possibly also 

the culture and/or enzyme(s) and/or glycerol used in forming the mixture. Acid 

is used to speed up the viscosity reduction of the sourdough. Acid also helps 

with the shortening of proofing time. Suitable acids may be chosen from the 

group consisting of Lactic acid, acetic acid, malic acid, propionic acid. The acid 

is added tithe sourdough in an amount such that the pH thereof is from about 

4.5 to about 6.5, preferably from about 5.0 to about 5.5. Sugars may be 

provided and mixed with the flour and water, possibly also culture and/or 

enzyme(s) and/or glycerol and/or acid. Sugars help the culture to become 

active more quickly.

In this application, “sugars” means the dry matter of any mono- and 

disaccharides, whatever the source. “Sugars” therefore include the dry matter 

of the glucose syrup, also called glucose-fructose syrup or fructose-glucose 

syrup.

The other ingredients are ingredients conventionally used in soft cake 

production such as: eggs, egg fractions (e.g.: egg yolk, egg white, egg powder), 

sugars, salt, water, leavening powder (such as sodium bicarbonate, sodium 

pyrophosphate acid, citric acid, glucono-delta-lactone and mixtures thereof), 
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flavouring agents (e.g.: natural or artificial fruit flavours, vanilla extract, fruit, 

cocoa powder, coffee extract, tea extract), colouring agents, fat (e.g.: butter, 

margarine, vegetable oils, shortening), milk, milk fractions, starch (e.g.: 

modified or unmodified potato starch, modified or unmodified wheat starch, 

corn starch, manioc starch), hydrocolloids, emulsifiers (e.g.: mono and 

diglycerides of fatty acids, propylene glycol esters of fatty acids, lactic acids 

esters of mono and diglycerides of fatty acids, sodium stearoyl-2-lactylate), 

polyols (e.g.: glycerol, sorbitol), potassium sorbate, fibres, etc. Preferably, the 

other ingredients comprise at least egg and/or fat and/or sugars.

The soft cake itself may be produced by pouring the previously described 

soft cake batter is poured into a pan and baking it in the pan.

There is advantageously no proofing step between the step of pouring the 

soft cake batter into a pan and the step of baking the soft cake batter in the 

pan for producing the soft cake.

The method can also comprise providing a filling for the soft cake. The 

filling of the soft cake can be incorporated therein before baking, for example 

by alternatively pouring a first portion of soft cake batter, a portion of filling 

and a second portion of soft cake batter. This will create a single portion of 

filling inside the soft cake. More than one portion of filling can be provided into 

the soft cake by multiplying the steps of alternative pouring portions of soft 

cake batter and portions of filling. In this particular case more than one type of 

filling can be used.

The filling can also be provided after baking by injection or spreading. For 

example, the filling may be injected into the baked soft cake. Another example 

would be slicing the baked soft cake at least into two parts and spreading the 

filling between the parts. It is possible to use more than one filling. In an 

additional example, the filling may simply be spread on top of the soft cake.

The filling may be chosen amongst: a water-based filling and fat-based 

filling.

The present invention further provides a soft cake batter comprising flour, 

water and culture, wherein at least 25 wt.% of the flour is fermented flour, 

preferably 30 wt.%, more preferably at Least 40 wt.%, still more preferably at 
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least 60 wt., more preferably still at least 65 wt.%. Preferably the soft cake 

batter further comprises one or more enzymes and/or glycerol.

In this application, the word “fermented flour” means flour which has been 

fermented during the preparation of the batter, and which was initially added 

to the mixture as non-fermented flour. For example, for a soft cake batter 

comprising flour wherein 25 wt.% of the flour is fermented flour, the remaining 

75 wt.% of the flour is freshly added post-fermentation to form the batter.

It is further provided a soft cake comprising at least about 40 wt.% cereals, 

at most about 30 wt.% sugars, preferably at most about 27.5 %. At most about 

40 %, preferably at most about 35 %, of energy (calories) originate from fat. 

The weight percentage values are relative to total weight of the soft cake. To 

calculate the energy content of the product, for fibres, the value of 2 Kcal/g of 

fibres is used.

With at most about 30 wt.% sugars and at most about 40 % of energy 

originating from fat, the present soft cake is a healthy product. The soft cake 

preferably further comprises wholegrain cereal, for example about 5 wt.% 

relative to the total weight of the soft cake.

Sugars in the soft cake comprise at least carbohydrates with degree of 

polymerisation of 1 to 7 at a total amount of about 10 wt.% to about 30 wt.%, 

preferably about 10 wt.% to about 27.5 wt.%, more preferably about 15 wt.% to 

about 27.5 wt.%, weight percentage being relative to total weight of the soft 

cake.

Carbohydrates with degree of polymerisation of 1 to 7 include 

monosaccharides (such as glucose, galactose, fructose, xylose, ribose), 

disaccharides (such as sucrose, maltose, Lactose, trehalose), maltotriose, 

maltotetraose, maltopentaose, maltohexaose and maltoheptaose.

Monosaccharides and disaccharides in the soft cake may be carbohydrates 

with degree of polymerisation of 1 and 2 at a total amount of about 10 wt.% to 

about 27.5 wt.%, preferably about 10 wt.% to about 25 wt.%, more preferably 

about 15 wt.% to about 25 wt.%, the weight percentage being relative to total 

weight of the soft cake.

The soft cake can further comprise at least about 5 wt.% fibres relative to 

the total weight of the soft cake. Suitable fibres can be:
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- insoluble fibres such as those present in whole wheat, oat, barley, rye, 

rice, and especially in the bran of these cereals, fruits (such apple, citrus, 

prune, mango, fig, etc.), vegetables (such as tomato, carrot, celery, etc.) or 

cocoa;

- soluble fibres that generate a low viscosity in aqueous solution, usually 

referred to as “non-viscous soluble fibres”, such as fructo-oligosaccharides, 

galacto-oligosaccharides, xylo-oligosaccharides, manno-oligosaccharides, 

polydextrose, resistant dextrins, cyclo-dextrins, acacia gum, larch gum, and 

the like;

- viscous soluble fibres, such as guar gum and other galactomannans 

(locust bean gum, tara gum, fenugreek), glucomannans or konjac flour, 

psyllium, xanthan, alginates, high-methoxy pectins, beta-glucans from oat or 

barley, arabinoxylans from wheat, chemically modified cellulosics; and

- mixtures thereof.

Insoluble fibres, soluble fibres (not viscous soluble fibres), and mixtures 

thereof are preferred fibres.

It will be understood that where these fibres are to be incorporated into 

the soft cake, they are in addition to any fibre which may be present in the 

flour or any other ingredients.

The water activity (Aw) of a product is a notion which is well known in the 

food industry field. This value measures the availability of water in a sample. In 

most cases, this water activity is not proportional to the water content of the 

product.

Methods for measuring Aw of a product are known to the person skilled in 

the art. For example, it can be measured with an Aqualab 4TE, or a Novasina. 

All Aw values indicated hereafter are measured at 25±0.2°C.

The overall Aw value of the soft cake is about 0.50 to about 0.95, preferably 

about 0.65 to about 0.85, more preferably about 0.67 to about 0.80. If the Aw 

is below 0.50, the soft cake may be of an overly dry consistency. If the Aw is 

over 0.95, the product may be too sticky and its shelf life may be compromised.

The soft cake may comprise one or more fillings as mentioned above.

The soft cake has a shelf life of more than about 4 months, preferably more 

than about 6 months, more preferably between about 6 to about 12 months.
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According to a further aspect there is provided a method for making a 

soft cake, the method comprising:

preparing a mixture comprising a first portion of flour, a fermenting 

agent, and water and allowing the mixture to proof,

combining the proofed mixture with a second portion of flour and, 

optionally, further ingredients to form a batter,

shaping and baking the batter to form a soft cake,

wherein the soft cake comprises at least 40 wt% cereal material, and 

wherein the ratio of the first portion of flour to the second portion of flour is at 

least 1:3.

Preferably, the blend is allowed to proof at a temperature of from 10°C to 

55°C, preferably from 25°C to 45°C, more preferably about 40°C.

Preferably, the blend is allowed to proof for from 30 minutes to 24 hours, 

preferably from 4 hours to 16 hours, more preferably for about 8 hours. As 

explained above, it has been found that during the proofing, significant changes 

in the blend properties occur such as viscosity and pH drop. In addition, the 

total titrable acidity (TTA) value increases. Not only does the decrease in 

viscosity improve the processability of the batter, which is an issue especially 

for batters having a high flour content, but it also increases the final volume of 

the soft cake after the baking step.

Preferably, the soft cake has a shelf life of more than about 4 months, 

preferably more than about 6 months, more preferably between about 6 to 

about 12 months. The soft cakes of the present invention have a relatively low 

fat content, and so in order for a high stability to be obtained, the Aw value 

has to be relatively low. The present inventors have surprisingly discovered 

that the proofing of the blend provides for a higher quality soft cake (in terms 

of, for example, volume and softness), without adversely affecting (i.e. 

increasing) the Aw relative to prior art processes that Lack the proofing step. 

Data to this effect is provided in Comparative Example 1 below.

Preferably, the ratio of the first portion of flour to the second portion of 

flour is from 1:3 to 5:1. If a ratio of below 1:3 is used, the changes in the blend 

properties described above are not sufficient to enable a pourable batter to be 

obtained.
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Preferably, the soft cake comprises at most 50 wt.% of cereal material.

Preferably, the blend further comprises one or more enzymes selected from 

the group consisting of amylases, amyloglucosidase, proteases, hemicellulases, 

xylanases, cellulase, pullulanase, pentosanases, lipases, phospholipases, 

transglutaminases, glucose oxydase or mixtures thereof, preferably wherein the 

one or more enzymes are present in the mixture in an amount of from 0.005 to 

0.1 wt%, more preferably from 0.01 to 0.09 wt%, still more preferably from 

0.03 to 0.07 wt%, based on the total weight of the blend before proofing. The 

advantages of including one or more enzymes in the mixture are given above.

Preferably, the method is conducted in the absence of a proofing step 

between the step of combining the proofed mixture with a second portion of 

flour to form a batter and the step of shaping and baking the batter to form a 

soft cake. Surprisingly and advantageously, the present inventors have 

discovered that the absence of this second proofing step enables a greater cake 

height to be obtained in the final soft cake.

Preferably, the pH of the proofed mixture is from about 4.5 to about 6.5.

Measurement

Viscosity measurements of initial mixture, sourdough and batter :

3 kinds of measurements may be used:

1. Brookfield viscosity is measured with a Brookfield viscometer using 

spindle n°6 and a rotation speed of 2.5 rpm. Measurement time is set at 1 min 

at 20°C for the batter and at fermentation temperature for the sourdough. The 

Brookfield viscosity measures have been converted from cps to Pa.s via the 

conversion rate: 1 cp = 0.001 Pa.s.

2. Shear measurements (flow curves) were performed to evaluate the flow 

behavior of the sourdough and batter systems. Apparent viscosity was measured 

as a function of shear rate over a range of 10'3 - 10 s1 at 25°C. This relies on 

the use of a high performance rheometer MCR300 (Anton Paar Physica) 

interfaced with a PC and equipped with a coaxial measuring unit (TEZ 150-PC) 

and a coaxial cylinder measurement system (CC27).
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3. Bostwick flowability of the sourdough or the batter is measured using a 

Bostwick consistometer with a flow support presenting graduations at 0.5 cm 

intervals. The sourdough or the batter is placed in a reservoir of the 

consistometer, behind a spring loaded gate. Upon measurement, the gate is 

opened to Let the sourdough or the batter flow onto the flow support for 1 min. 

Temperature of the measurement is the temperature of fermentation of the 

sourdough analysed. After 1 min, the length along which the sourdough or the 

batter has flowed on the flow support is noted.

Preferably, the viscosity of the initial mixture and the sourdough is 

measured using the shear method (MCR method). The viscosity of the batter is 

preferably measured using the Brookfield method.

Volume measurements

Soft cake volume is measured by seed displacement method. This method

consists in:

- first filling a container of known volume Vcontajner and known weight 

mcontainer with rapeseeds uniformly through tapping and smoothing the surface 

with a ruler, the weight mi of the rapeseeds needed to fill the container is 

measured;

- a soft cake is placed inside the container and rapeseeds are poured 

down to fill the container, the container is tapped and the surface is smoothed 

with a ruler, the weight m2 of the rapeseeds needed to filled the container 

wherein the soft cake is placed is measured;

- the soft cake volume Vcake is measured as follows:

Vcake = (1 - m2/mi)-V container*

From this measurement, soft cake density Dcake is easily determined, by 

measuring first the weight mcake of the soft cake:

Dcake mcake/Vcake.

Moisture measurement

Batter moisture: Batter moisture is determined with a halogen moisture 

analyser HGR3 (Mettler Toledo). 2.7 g of batter is placed in the moisture 

analyser and heated during 9 min at 140°C.
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Soft cake moisture: Soft cake moisture is determined with a halogen 

moisture analyser HGR3 (Mettler Toledo). 1.3 g of soft cake is placed in the 

moisture analyser and heated during 10 min at 130°C.

Water activity measurement

Water activity (Aw) is determined using Aqualab 4TE. A sample is placed in a 

specific recipient and analysed with Aqualab 4TE. The Aw value at 25°C is 

noted and referred to.

Texture measurement (crumb resilience and soft cake hardness)

5 mm on each side of a soft cake and the top part thereof are cut out in 

order to standardise the cake samples so that the height of the soft cake is 

12 mm. The results are expressed as average and standard deviation of the 

texture assessment of six soft cakes.

Soft cake softness and resilience are measured with a TAXT+ from Sable 

Micro System Ltd, with a compression-relaxation-compression (CRC) program.

The CRC phases are (see figure 3):

- the soft cake is subjected to a 10 % compression, i.e. the soft cake is 

compressed from 12 mm in height to 10.8 mm with an aluminium cylinder and a 

crosshead speed of 1 mm/sec;

- the soft cake is then allowed to relax for 30 sec; and

- finally the soft cake is subjected to a 50 % compression, i.e. the soft 

cake is compressed from 12 mm in height to 6 mm, with the same aluminium 

cylinder and the same crosshead speed of 1 mm/sec.

Force F1 necessary for the 10 % compression (peak on the force=f(time) 

graph of figure 3 during the 10 % compression phase) is noted. Force F2 

corresponding to the force virtually subjecting the soft cake after the 

relaxation phase is noted. Ratio R=(F1 -F2)/F1 is computed. This ratio gives a 

relative value of the crumb resilience; the lower the ratio is, the higher the 

resilience.

Force F3 necessary for the 50 % compression (peak on the force=f(time) 

graph of figure 3 during the 50 % compression phase) is noted. Force F3 



WO 2014/177390 PCT/EP2014/057792
18

5

10

15

20

corresponds to the soft cake hardness expressed in mass m: m=F3/g, g being 

the standard gravity.

The invention will now be described in relation to the following non-limiting 

examples.

Example 1

A first example of method for producing soft cakes according to the above 

described method is detailed hereafter.

The following ingredients are mixed and proofed to form a sourdough (see 

Table 1):

Ingredients Amount (g)
Wholegrain wheat flour 18.9

Water 10.7

Sucrose 0.32

Malted Barley Flour 0.07

Culture 0.006

Enzymes 0.003

Total 29.999

Table 1

More in particular, the flour of Table 1 is parted into four sub-portions. First 

sub-portion representing 50 % of the flour of Table 1 is mixed with the other 

ingredients of Table 1. The resulting mixture is then proofed during 30 min. A 

second sub-portion representing 16 % of the flour of Table 1 is subsequently 

added. Then the mixture is further proofed for 1.5 hours. After this proofing 

time, a third sub-portion representing 16 % of the flour of Table 1 is added. The 

resulting mixture is proofed for an additional 2 hours before the remaining flour 
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of Table 1 is added. Then the Last proofing step is carried out for 20 hours. 

Proofing temperature is always 40°C.

The cereal flour (wholegrain wheat flour and malted barley flour) of the 

mixture represents 45.6 wt.% of the total flour used for the soft cake.

The following ingredients were then added into the sourdough and mixed in 

a high speed mixer (Robocoup™) until a homogeneous batter is obtained (see 

Table 2):

Ingredients Amount (g)
Wheat flour 22.6

Eggs 12.2

Fat 10.6

Leavening agents 0.9

Sugar 10.4

Humectant 5.9

Others 7.4

Total 70.0

Table 2

Batter flowability is 3 cm after 1 min.

The batter is then poured into pans and baked at 180°C for 16 min.

The total cereal content of the soft cakes was 46.5 wt.%.

The final soft cakes present a nice uniform shape similar to soft cakes 

obtained from traditional recipe, an average measured volume of 74 mL and a 

measured density of 0.385 g/cm3. The soft cakes have average measured 

hardness of 185 N, and average crumb resilience after four weeks of 0.569.

The average moisture content of the soft cake is 18.7 wt.% and the Aw value 

is 0.770.

Example 2
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above described method is detailed hereafter.

The following ingredients are mixed together all at the same time and 

proofed to form a sourdough (Table 3):
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Ingredients Amount (g)
Cereal material 57.77

Water 29.11

Glycerol 12.36

Sugars 0.69

Culture 0.01

Enzymes 0.07

Total 100.00

Table 3

The cereal material used in the sourdough represents 70 wt.% of the total 

cereal material of the batter. The measured viscosity of the ingredient mixture 

before proofing is 98 Pa.s at a shear rate of 1 s'1 (MCR method).

Proofing temperature is 25°C and proofing time 8 hours.

Viscosity of the sourdough is 12 Pa.s at a shear rate of 1 s'1.

Other ingredients were added into the sourdough forming a batter. Viscosity 

of the batter is 161 Pa.s (Brookfield method).

The batter is baked and soft cakes are obtained. Density of the soft cakes is 

0.435 g/cm3.

Volume of the soft cakes is 70.3 cm3 with a nice regular shape (height is 

30.6 mm).

Hardness of the soft cakes after ten weeks is 62 N, with product moisture 

(water content) of 18.6 %.

Soft cakes have nice softness and mouthfeel over shelf life.

Example 3
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In this example, the same ingredients as mentioned in Table 3, in the same 

quantity, were processed as in example 2, except the proofing temperature is 

40°C and proofing time is 40 min.

Viscosity of the obtained sourdough is 41 Pa.s at a shear rate of 1 s’1. A 

significant drop in viscosity is thus observable.

Viscosity of the batter is 160 Pa.s (Brookfield method), thus not different 

from the batter of example 2.

The batter is baked and soft cakes are obtained. Density of the soft cakes is 

0.420 g/cm3.

Volume of the soft cakes is 73.6 cm3 with a nice regular shape (height is 

30.9 mm).

Soft cake hardness after ten weeks is 141 N, with product moisture (water 

content) of 17.3 %.

Soft cakes have nice softness and mouthfeel over shelf life.

Example 4

A further example of a method for producing soft cakes batter according to 

the above described method is detailed hereafter.

The following ingredients are mixed together and proofed to form a 

sourdough (Table 4):

Ingredients Amount (g)
Cereal material 66.29
Water 23.23

Glycerol 9.86
Sugars 0.55

Culture 0.01

Enzymes 0.05

Total 100.00
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Table 4

However, the addition of cereal material is carried out in 3 steps. First, 

50 wt.% of the amount of cereal material of Table 4 is added with the other 

ingredients of Table 4 and proofed at 25°C during a proofing time of 30 min.

After these 30 min, 34 wt.% of the amount of cereal material of Table 5 is 

added into the proofed mixture then allowed to culture at 25°C during a 

proofing time of 90 min.

After these 90 min, the remaining amount of cereal material of Table 4 (i.e. 

16 wt.%) is added and then the mixture is allowed to culture at 25°C during a 

proofing time of 6 hours (thus equalling a total proofing time of 8 hours).

The cereal material containing in the sourdough represents 100 wt.% of the 

total cereal material of the batter.

The measured viscosity of the ingredient mixture after the last incorporation 

of cereal material is 566 Pa.s at a shear rate of 1 s'1. The measured viscosity of 

the sourdough is 156 Pa.s at a shear rate of 1 s1.

Other ingredients are added into the sourdough forming a batter. Viscosity 

of the batter is 142 Pa.s (Brookfield method). The batter is baked and soft 

cakes are obtained.

Density of the soft cakes is 0.410 g/cm3. Volume of the soft cakes is 74.3cm3 

with a nice regular shape. Hardness of the soft cakes after ten weeks is 39 N, 

with product moisture of 18.7 %.

Soft cakes have nice softness and mouthfeel throughout their shelf life.

Example 5

In this example, the same ingredients as mentioned in Table 4, in the same 

quantity, were processed as in example 4, but the proofing temperature is 

15°C and the proofing time after the last incorporation of cereal material is 

22 hours (thus equalling a total proofing time of 24 hours).

The cereal material used in the sourdough represents about 70 % of the total 

cereal material of the batter.
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Viscosity of the mixture after the last incorporation of cereal material is

162 Pa.s at a shear rate of 1 s'1. Viscosity of the sourdough is 9.2 Pa.s at a shear 

rate of 1 s'1. A significant drop in viscosity after proofing is observable.

Then, the sourdough is mixed with other ingredients as detailed in Table 5 

below to form a batter:

Ingredients Amount (g)
Sourdough 42.6

Cereal material 10.8

Egg 9.5

Rapeseed oil 10.5

Sugars 15.0

Emulsifier 2.1

Others 9.5

Total 100.0

Table 5

Viscosity of the batter is 131 Pa.s (Brookfield method).

After baking, the obtained soft cake has a density of 0.41 g/cm3 and a 

volume of 74.8 cm3, whereas a soft cake obtained with the same ingredients 

but without proofing has a density of 0.46 g/cm3 and a volume of 66 cm3.

Hardness of the soft cakes after ten weeks is 113 N, with product moisture 

(water content) of 18.0 %.

The obtained soft cake develops well and presents a pleasant shape, good 

mouthfeel (soft, fresh, humid crumb, not crumbly, pleasant taste).

Comparative example 1

A comparative example of a soft cake that was not produced according to 

the above described method is detailed hereafter.
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Ingredients Amount (g)
Cereal material 41.46

Water 10.86

Sugars 10.57

Fat 10.94

Egg 15.07

Glycerol 5.98

Leavening agents 0.97

Others 5.12

Total 100.00
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Table 6

In this comparative example 1, all the ingredients of table 6 are mixed 

together with a high speed mixer during 30 sec.

Then, the batter is poured and baked at 180°C for 16 min.

The obtained soft cakes present various and dissimilar shapes, a measured 

volume of 64 mL and a measured density of 0.477 g/cm3. The various and 

dissimilar shapes are mainly due to the batter viscosity which is too high. The 

batter has no flowing properties measured thanks to the consistometer 

Bostwick. The soft cakes have an average measured hardness of 369 N and a 

crumb resilience of 0.491. The moisture content of the soft cakes is 18.5 wt.% 

with an Aw value of 0.780.

Therefore, this comparative example 1 shows that the soft cakes of example 

1 exhibit uniform and regular shapes, while those of comparative example 1 

present a poor standard deviation with respect to shape.

The average volume of the soft cakes of example 1 are 16 % higher than that 

of the soft cakes of comparative example 1, the density of the soft cakes of 

Example 1 is 19.2 % less than that of Comparative example 1.

Additionally, the soft cakes of example 1 are softer than those of 

Comparative example 1 (hardness is divided by about 2), and have a less elastic 
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crumb. Thus, the crumb texture of the soft cakes of example 1 is closer to that 

of traditional soft cakes.

Further, the moisture of the soft cakes of example 1 is equivalent to that of 

the soft cakes of comparative example 1, but the Aw value of the soft cakes of 

5 example 1 is lower than that of Comparative example 1. Indeed as the batter 

viscosity in the comparative example 1 is higher it is much more complicated to 

remove water from the product during baking. It should be an issue regarding 

the targeted Aw for ensure safe microbiological shelf life.

Although preferred embodiments of the invention have been described

10 herein in detail, it will be understood by those skilled in the art that variations 

may be made thereto without departing from the scope of the invention or of 

the appended claims.
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Claims

1. A method for making a soft cake batter comprising at least 40 wt.% 

cereal material after baking, the method comprising:

- providing flour, culture and optionally other ingredients for the soft 

cake;

- mixing and proofing a portion of the flour representing at least 25 wt.% 

of the total flour to be incorporated into the soft cake batter with water and 

the culture to form a sourdough;

- mixing the sourdough with the remaining flour and optionally the other 

ingredients for forming the soft cake batter comprising at least 40 wt.% cereal 

material after baking.

2. The method of claim 1, wherein the portion of the flour combined with 

water and culture to form the sourdough represents at least 30 wt.% of the 

total flour to be incorporated into the soft cake batter, more preferably at 

least about 40 wt.%, more preferably at least about 50 wt.%, still preferably at 

least about 60 wt.%, still more preferably at least about 65 wt.%, and 

preferably at most 90 wt.% of the total flour to be incorporated into the soft 

cake batter.

3. The method of claim 1 or 2, wherein the sourdough is a liquid sourdough.

4. The method of any of claims 1 to 3, wherein the viscosity of the 

sourdough is 0 Pa.s to 500 Pa.s, preferably 5 Pa.s to 350 Pa.s and more 

preferably 5 Pa.s to 200 Pa.s, and/or wherein the viscosity of the batter is 

10 Pa.s to 500 Pa.s, preferably 30 Pa.s to 250 Pa.s.

5. The method of one of claims 1 to 4, wherein the flour content of the 

sourdough is 50- 75 wt.% relative to total weight of the sourdough, preferably 

55-75 wt.% relative to total weight of the sourdough, more preferably 60-75 wt.% 

relative to total weight of the sourdough and still more preferably 65-75 wt.% 

relative to total weight of the sourdough.
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6. The method of any of claims 1 to 5, wherein the culture is added 

culture.

7. The method of any of claims 1 to 6, wherein the portion of flour used in 

the sourdough represents at least 30 wt.% of the total cereal material to be 

incorporated into the soft cake batter, and preferably at least 40 wt. %, more 

preferably at Least 50 wt.%, still preferably at least 60 wt.%.

8. The method of any of claims 1 to 7, wherein one or more enzymes are 

mixed with the portion of flour, water and culture in an amount sufficient to 

speed up the viscosity reduction of the sourdough, preferably wherein the one 

or more enzymes are chosen from the group consisting of: amylases, 

amyloglucosidase, proteases, hemicellulases, xylanases, cellulase, pullulanase, 

pentosanases, lipases, phospholipases, transglutaminases, glucose oxydase or 

mixtures thereof, preferably wherein the one or more enzymes are present in 

an amount of from 0.005 to 0.1 wt%, more preferably from 0.01 to 0.09 wt%, 

still more preferably from 0.05 to 0.08 wt%, based on the total weight of the 

mixture before proofing.

9. The method of any of claims 1 to 8, wherein glycerol is mixed with the 

portion of flour, water and culture before proofing in an amount sufficient to 

speed up the viscosity reduction of the sourdough.

10. The method of any of claims 1 to 9, wherein an acid is provided and 

mixed with the flour, water and culture in an amount sufficient to speed up the 

viscosity reduction of the sourdough, preferably wherein the acid is selected 

from the group consisting of lactic acid, acetic acid, malic acid and propionic 

acid.

11. The method of claim 10, wherein the acid is added in an amount such 

that the pH of the sourdough is from about 4.5 to about 6.5.
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12. The method of any of claims 1 to 11, wherein proofing is carried out at 

a temperature ranging from 10°C to 55°C from 30 min to 24 hours.

13. A method for making a soft cake, the method comprising:

preparing a mixture comprising a first portion of flour, a fermenting 

agent, and water and allowing the mixture to proof,

combining the proofed mixture with a second portion of flour and, 

optionally, further ingredients to form a batter,

shaping and baking the batter to form a soft cake,

wherein the soft cake comprises at least 40 wt% cereal material, and 

wherein the ratio of the first portion of flour to the second portion of flour is at 

least 1:3.

14. The method of claim 13, wherein the blend is allowed to proof at a 

temperature of from 10°C to 55°C, preferably from 25°C to 45°C, more 

preferably about 40°C.

15. The method of claim 13 or claim 14, wherein the blend is allowed to 

proof for from 30 minutes to 24 hours, preferably from 4 hours to 16 hours, 

more preferably for about 8 hours.

16. The method of any of claims 13 to 15, wherein the soft cake has a shelf 

life of more than about 4 months, preferably more than about 6 months, more 

preferably between about 6 to about 12 months.

17. The method of any of claims 13 to 16, wherein the ratio of the first 

portion of flour to the second portion of flour is from 1:3 to 5:1.

18. The method of any of claims 13 to 17, wherein the soft cake comprises 

at most 50 wt.% of cereal material.

19. The method of any of claims 13 to 18, wherein the blend further 

comprises one or more enzymes selected from the group consisting of amylases, 
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amyloglucosidase, proteases, hemicellulases, xylanases, cellulase, pullulanase, 

pentosanases, lipases, phospholipases, transglutaminases, glucose oxydase or 

mixtures thereof, preferably wherein the one or more enzymes are present in 

the mixture in an amount of from 0.005 to 0.1 wt%, more preferably from 0.01 

to 0.09 wt%, still more preferably from 0.03 to 0.07 wt%, based on the total 

weight of the blend before proofing.

20. The method of any of claims 13 to 19, wherein the method is conducted 

in the absence of a proofing step between the step of combining the proofed 

mixture with a second portion of flour to form a batter and the step of shaping 

and baking the batter to form a soft cake.

21. The method of any of claims 13 to 20, wherein the pH of the proofed 

mixture is from about 4.5 to about 6.5.

22. A method for producing a soft cake, comprising:

- making a soft cake batter according to the method of any of claims 1 to 

11;

- pouring the soft cake batter into a pan;

- baking the soft cake batter in the pan for producing the soft cake.

23. The method of claim 22, wherein said method is conducted in the 

absence of a proofing step between the step of pouring the soft cake batter 

into a pan and the step of baking the soft cake batter in the pan for producing 

the soft cake.

24. The method of claim 22 or claim 23, wherein the method further 

comprising packaging the soft cake.

25. A soft cake comprising at least 40 wt.% cereals, at most 30 wt.% sugar, 

preferably at most 27.5 wt.%, and at most 40 %, preferably at most 35 %, of 

energy originate from fat, the weight percentage being relative to total weight 

of the soft cake.
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26. A soft cake batter comprising flour, water and culture; wherein at least

25 wt.% of the flour is fermented flour, preferably 30 wt.%,

more preferably at least 40 wt.%, still preferably at least 60 wt., still more

5 preferably 65 wt.%.
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